d hava l dav e sa n dr a l . d e c k e r r o b e rt k a e s t n e r ko s a l i i . si mon A B S T R A C T A substantial body of research has found that expansions in Medicaid eligibility increased enrollment in Medicaid, reduced the rate of uninsured, and reduced the rate of private health insurance coverage (i.e., crowd-out). Notably, no published research has examined the labor supply mechanism by which crowd-out could occur. This study examines the effects of expansions in Medicaid eligibility for pregnant women in the late 1980s and the early 1990s on labor supply, which is one of the possible mechanisms underlying crowdout. Estimates suggest that the 20 percentage point increase in Medicaid eligibility during the sample period was associated with an 11-13 percent decrease in the probability that a woman who gave birth in the past year was employed. Among unmarried women with less than a high school education, the change in Medicaid eligibility reduced employment by approximately 13 percent to 16 percent. We find that most of this reduction in labor supply was associated with crowd-out (i.e., movement from private to public insurance concurrent with the shift in labor supply).
I. Introduction
Employment and health insurance coverage remain tightly linked in the United States because of the tax deductibility of employer-provided health insurance benefits and the absence of a universal, public health insurance system. A large majority of the nonelderly obtains health insurance coverage through their employers, but for some segments of the population, specifically the poor, participation in government-financed health insurance Dhaval Dave, Department of Economics, Bentley University, and NBER. Sandra L. Decker (corresponding author, sdecker@cdc.gov), National Center for Health Statistics, Centers for Disease Control and Prevention. Robert Kaestner, Department of Economics, University of Illinois at Chicago, and NBER. Kosali I. Simon, School of Environmental and Public Affairs, Indiana University and NBER. The findings and conclusions in this article are those of the authors and do not necessarily represent the views of the Centers for Disease Control and Prevention. through Medicaid has grown with expansions of the program. In 2011, nearly one-third of all children and nearly one-tenth of nonelderly adults were covered by Medicaid. 1 The creation and expansion of public health insurance programs has generated interest in the effect of these programs on employment and employer-sponsored health insurance. Most research in this area has examined whether expansions in Medicaid reduced the proportion uninsured, and to what extent this reduction in uninsured was due to poor and near-poor families switching from private, employer-sponsored insurance to Medicaid (or similar programs such as the State Children's Health Insurance Program). Generally, evidence on this question indicates that the expansion of Medicaid has resulted in a substantial decrease in the proportion uninsured and some substitution of public for private, employer-provided health insurance (i.e., crowd-out), although the extent of substitution is debated (Gruber and Simon 2008; Shore-Sheppard 2008; Dave et al. 2010; Ham and Shore-Sheppard 2005; LoSasso and Buchmueller 2004) .
Notably, less research has been focused on the effect of publicly provided health insurance on employment. Examining the effect of Medicare on employment is hampered by the difficulty in separating the effect of Medicare from other benefits, specifically Social Security, that occur around the same time as Medicare eligibility. However, several studies have examined how private health insurance coverage affects employment among the elderly, and the evidence found in this literature implies that it likely has a large effect on employment (Madrian 2007) . For example, the availability of employer-provided health insurance after retirement is associated with earlier retirement (Strumpf 2010; Blau and Gilleskie 2008; Kapur and Rogowski 2007) .
The literature examining the effects of Medicaid on employment is also relatively small, and no studies have directly tied employment effects to crowd-out. Much of this literature is concerned with the period of time when Medicaid was statutorily linked to the Aid to Families with Dependent Children (AFDC) program (i.e., prior to the Personal Responsibility and Work Opportunity Reconciliation Act of 1996). Compared to the large number of studies on the insurance impact of Medicaid expansion, relatively few studies have examined whether Medicaid, independently of AFDC (or its replacement, Temporary Assistance for Needy Families, TANF) affected labor supply (Yelowitz 1995; Ham and Shore-Sheppard 2005; Meyer and Rosenbaum 2001; Montgomery and Navin 2000; Garthwaite, Gross, and Notowidigdo 2014; Dague, DeLeire, and Leininger 2014; Baicker et al. 2014) . We review the part of this literature related to parental labor supply below, but note here that the absence of more research on the effects of Medicaid on labor supply in general is surprising given the voluminous research on whether Medicaid has crowded out private health insurance.
Crowd-out (switching from private to public insurance) can occur in two ways: (1) by people changing labor supply choices such as whether and how much to work, or (2) by employees and employers changing health insurance offers or health insurance take-up. 2 There is a small literature on the latter mechanism, and results from it indicate, at most, small changes in insurance coverage from changes in insurance offer and take-up rates. Thus, the absence of much research on whether Medicaid eligibility expansions affected labor supply is noteworthy because without it, the mechanisms through which crowd-out occurs remain unknown, which limits the ability of policy makers to address the issue effectively. Specifically, no published research has considered whether substitution of public for private insurance occurred through changes in labor supply.
Our analysis of the effect of Medicaid expansions on pregnant women's labor supply is motivated by recent evidence reported by Dave et al. (2010) that Medicaid expansions targeted at pregnant women resulted in a substantial amount of crowd-out. Estimates reported in Dave et al. (2010) suggest that one out of every two pregnant women that enrolled in Medicaid during the late 1980s and early 1990s substituted public for private coverage. A key question for both theory and policy is the mechanism underlying crowd-out. In this paper, we examine whether the expansions of Medicaid to pregnant women that took place in the late 1980s and the early 1990s and that resulted in substitution of public for private insurance by pregnant women occurred through changes in labor supply. Specifically, we provide estimates of the association between Medicaid expansions from 1985 to 1996, measured by proportion of the population eligible for Medicaid, and whether women with a child less than one year old (i.e., pregnant women) worked in the past year, their number of weeks worked in the past year, their usual hours of work per week in the past year, and their wages in the past year.
Results of the analysis point to substantial changes in labor supply as the mechanism underlying crowd-out. Estimates indicate that the 20 percentage point increase in Medicaid eligibility during the sample period was associated with a 6-7 percent decrease in the probability that a woman who gave birth in the past year was employed. Among unmarried women with less than a high school education, the change in Medicaid eligibility reduced employment by approximately 11-13 percent. We find that most of this change was associated with crowd-out that is a movement from private to public coverage.
II. Literature Review
Compared with the large literature on the insurance effects of Medicaid expansions, there is relatively little study of its labor market effects. There have been no papers that examine the labor supply of pregnant women and mothers of newborns as we do; this is an important gap given the critical period of child development that may be influenced by maternal employment of women with newborn children and the potential for persistent (dynamic) effects on labor supply. Similarly, there are only a handful of papers that examine the effects of Medicaid on mothers' (regardless of age of child) labor supply (Winkler 1991; Moffitt and Wolfe 1992; Yelowitz 1995; Montgomery and Navin 2000; Meyer and Rosenbaum 2001; Ham and Shore-Sheppard 2005; Strumpf 2011; Decker and Selck 2012; Pohl 2014 ).
Among the papers that examined the effect of Medicaid on mother's labor supply, two (Strumpf 2011; Decker and Selck 2012) analyzed the effect of the introduction of Medicaid in the 1960s on labor supply, which limits their external validity. The introduction of Medicaid, which was linked to AFDC receipt, represented an income effect, as it effectively increased the value of AFDC participation. Both papers used quasi-experimental methods and found that the introduction of Medicaid had no effect on mother's labor supply. Two other studies in this group of papers (Winkler 1991; Moffitt and Wolfe 1992) are based on early 1980s data and policies during this period when the availability of Medicaid remained linked to AFDC. Both of these studies used nonexperimental methods that are often criticized for the lack of transparency as to the validity (exogeneity) of the source of variation used to identify the association between Medicaid and labor supply. Notably, these two papers reach quite different conclusions; Winkler (1991) reported that Medicaid generosity had little effect on mother's labor supply, whereas Moffitt and Wolfe (1992) reported relatively large, negative effects on labor supply.
The next set of papers in terms of the chronology of Medicaid policy are Yelowitz (1995) , Montgomery and Navin (2000) , Ham and Shore-Sheppard (2005) , and Meyer and Rosenbaum (2001) . All four papers used quasi-experimental methods based on changes in state Medicaid policy during the late 1980s and early 1990s, and three contain considerable overlap (Yelowitz 1995; Montgomery and Navin 2000; Ham and Shore-Sheppard 2005) . During this period, Medicaid receipt was delinked from AFDC and the income eligibility thresholds were expanded. These papers are the closest to ours in terms of period and methods, but focus on the effects of Medicaid eligibility for children on labor supply among mothers. All papers reported that Medicaid had small to no effects on the labor supply of single mothers. However, Yelowitz (1995) reported that delinking Medicaid and AFDC resulted in an increase in labor force participation of separated and divorced mothers, which is a finding not replicated by Ham and Shore-Sheppard (2005) . 4 Finally, a recent paper by Pohl (2014) examined the effect of post-1996 expansions in Medicaid. He used a reduced-form, quasi-experimental approach and a structural approach, with the latter central to his objective of simulating the effects of the recent changes in Medicaid contained in the Affordable Care Act (ACA). Pohl (2014) reported large reduced-form effects, although small sample sizes and lack of statistical power limited the ability to draw inferences from the estimates.
5 For example, a 20 percentage point expansion in Medicaid eligibility for mothers was associated with approximately a 5 percentage point decrease in the probability of working full time with employer-sponsored insurance and a 3 percentage point increase in the probability of not working. However, in further analysis, he reported that changes in eligibility of mothers had no significant effect on labor supply-it was only changes in children's eligibility that mattered.
To summarize, the literature concerned with the effects of Medicaid on mother's labor supply is relatively sparse, particularly compared with the large literature on the effects of Medicaid on private insurance, which is commonly referred to as "crowd-out." The sparseness of the research base is even more pronounced when studies are grouped by time period and the policy context. The most widely cited period was the late 1980s and early 1990s when Medicaid was delinked from AFDC and income eligibility thresholds were expanded. However, even in this period there are only four studies, with three of them using very similar data and methods (Yelowitz 1995; Montgomery and Navin 2000; Ham and Shore-Sheppard 2005) and all four focusing mostly on effects of Medicaid eligibility for children.
The absence of more study of the effects of Medicaid on labor supply is a surprising circumstance because "crowd-out" of private insurance by public insurance can occur only through changes in labor supply or changes in employer-employee decisions about offering and taking up health insurance. Indeed, most evidence suggests that Medicaid did not cause firms to drop coverage for workers. Although there is some evidence that workers may have decreased take-up of employer-offered insurance and firms may have increased required worker contributions to premium costs, these estimated changes are generally not large enough to account for the degree of documented crowd-out and were derived assuming no change in labor supply (Cutler and Gruber 1996; Shore-Sheppard, Buchmueller, and Jensen 2000; Gruber and McKnight 2003; Buchmueller et al. 2005) . Moreover, with the exception of the period of Medicaid's introduction in the 1960s, prior study has largely not reached a consensus on the effects of Medicaid expansions on labor supply, even among studies focused on common time periods and policies including the period we study (1980s and 1990s) . 6 Again, this contrasts with the literature on "crowd-out," as almost all studies report finding that Medicaid expansions are associated with a decline in employer-sponsored health insurance coverage. Finally, there are no papers that have examined the labor supply of pregnant women and mothers of newborns. While this is a narrow window of life to examine, the period is known to be a critical one, as evidenced by the large literature on the effects of maternal labor supply on child development and the finding that the first year may be a particularly important year (e.g., Desai, ChaseLansdale, and Michael 1989; Blau and Grossberg 1992) .
III. Theoretical Predictions
With one exception (Pohl 2014) , previous models examining the effect of Medicaid on labor supply have used the simple Medicaid "notch" model first introduced by Blank (1989) . In this simple model, Medicaid eligibility is associated only with an income effect and so 6 Recently, there have been three papers examining the effect of expanding Medicaid to childless adults on labor supply (Baicker et al. 2014; Dague, DeLeire, and Leininger 2014; Garthwaite, Gross, and Notowidigdo 2014) . These papers have also not reached a conclusion, with Baicker et al. (2014) reporting that Medicaid expansion had virtually no effect on labor supply of childless adults in Oregon and Garthwaite, Gross, and Notowidigdo (2014) reporting that decreasing Medicaid eligibility in Tennessee had huge (e.g., 60 percentage point increase) labor supply effects. is expected to reduce labor supply by an amount related to the average value of the Medicaid benefit among eligibles. We deviate from this simple model to incorporate some key features of the labor and insurance markets not included in that model. First, we allow there to be wage offsets associated with private health insurance, so that Medicaid represents more than a pure income effect-it is expected to change the net (of health insurance costs) wage and thus there are income and substitution effects at play that affect labor supply. No other paper allows for such effects and therefore these papers do not have some of the predictions we derive.
7 This is an important omission as many women with incomes that make them eligible for expanded Medicaid coverage have employer-sponsored health insurance, and theoretically, pay at least partially for such insurance through lower wages.
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Medicaid eligibility is then associated with both an income effect (associated with a reduction in labor supply) and a substitution effect (associated with an increase in labor supply), which lead to an indeterminate net effect on labor supply. Second, because we specify that health insurance lowers the out-of-pocket price of medical care (as it does in practice), the model can be used in the future to explore heterogeneity of labor supply effects by health status, 9 unlike the prior "Medicaid notch" model, where the value of Medicaid was based on a fixed, lump-sum value of Medicaid.
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Finally, we specify a dynamic model in which health insurance, and the lower out-ofpocket price of medical care that results, may influence the likelihood of a future adverse health event. This dynamic aspect of the model introduces for the first time an explicit value and therefore effect of Medicaid in the pre-birth period, resulting from arguably the most important aim of prenatal care-the prevention of adverse birth outcomes.
We leave details of the model to an Online Appendix (see http://www .mitpressjournals.org/doi/suppl/10.1162/ajhe a 00011) but summarize the model and predictions here. The theoretical model we develop is based on the decisions of a mother who is choosing consumption (other than medical care), leisure, medical care, and health insurance in a dynamic (two-period) model that spans the pre-to post-birth period. Health insurance is particularly important because it is used to buy medical care in order to improve maternal and infant/child health. We focus on the effect of Medicaid expansions to pregnant women that occurred in the late 1980s and early 1990s on women's decisions to participate in the labor force. During this period, Medicaid 7 Pohl's (2014) theoretical framework does not have any uncertainty, thus insurance becomes an object of the utility function. It also uses a linear (risk-neutral) utility function, and it does not allow for wage offsets. Some of these restrictive assumptions are implicitly relaxed in the empirical implementation, but the primary purpose of the model is to allow for tractable calibration of the model. Pohl's model does not provide ex ante predictions of the effect of Medicaid expansions on labor supply. 8 See DeNavas-Walt, Proctor, and Smith (2013) for statistics on health insurance coverage by income. 9 While we discuss the heterogeneity of effects by health status within our theoretical framework, we do not follow through empirically because of the endogeneity of health and the difficulty of addressing this endogeneity in a credible manner. 10 Because of this aspect of the model, the wage offset and change in wage will be greatest for those with greatest expected medical expenditures (i.e., sicker women). We would expect this group to be least likely to decrease labor supply in response to expanded Medicaid eligibility. The availability of Medicaid could allow them to find/take a job with the highest wage and encourage them to work. coverage of pregnancy and childbirth was greatly expanded regardless of participation in welfare. These Medicaid expansions were first introduced as state options and later were mandatory if a state wanted to retain their federal Medicaid funding. By 1990, all states were required to cover the expenses of pregnancy and childbirth for women in households with incomes up to 133 percent of the poverty line, and were permitted to extend eligibility up to 185 percent of the poverty line. As a result, the share of women who would be eligible for Medicaid coverage should they become pregnant rose from 20 percent in 1986 to almost 45 percent in 1992 (Currie and Gruber 1996b) . Pregnancy-related Medicaid imparts coverage both pre-and post-birth; specifically it covers mothers prenatally and the mother and child for up to about one year post-birth, which motivates the setup and dynamic specification of our conceptual framework.
The key feature of Medicaid is that it provides (near) free health insurance. For women with private, employer-sponsored health insurance the availability of Medicaid represents an increase in the wage in each period because Medicaid does not have to be financed out of earnings like private insurance. An increase in the wage in each period will cause women to work more before and after birth because of the substitution effect.
11 Importantly, an increase in wage can be obtained only by changing jobs (to an employer who does not provide insurance) or by dropping insurance obtained from the current employer. There is also an income effect associated with Medicaid availability that reduces work effort in both periods.
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To summarize, among women with private coverage and who are working, the new availability of Medicaid may increase or decrease work effort both before and after the birth. The income effect is likely to dominate for those with a higher probability of an adverse birth outcome (sick) and/or high use of medical care (preferences for child quality) because these persons will use more medical care that otherwise requires greater loss of income (wage offsets). The income effect will also dominate in the post-birth period particularly for those with a high value of child rearing. Therefore, post-birth, we most expect expanded Medicaid eligibility to be associated with movement from employed with private insurance to employed with public insurance, and from employed with private insurance to not employed with public insurance. The latter change to nonemployment may be particularly likely post-birth with the plausible increase in the marginal utility of leisure that comes with caring for a child. While we have expressed changes in terms of employment, labor supply could also be altered through the intensive margin of hours of work. The ambiguity with respect to changes in employment also applies to hours of work.
For women without private insurance and who are employed, the availability of Medicaid represents an income effect, and these women work less both before and after birth.
11 The wage change, and thus the substitution effect, will be greatest for women with a higher probability of an adverse birth outcome (sick) and/or high use of medical care because these persons will use more medical care than otherwise and the wage offset is largest for them. 12 There may also be an indirect income effect for women who have private insurance and switch to Medicaid. Obtaining Medicaid may lead to a lower net price of medical care since Medicaid is more generous relative to private coverage. This reduction in net costs will increase the use of medical care, and provide an additional income effect that will reduce employment in both periods.
These women were not financing insurance from wages to begin with, so there is no wage change. The income effect is largest for those with a higher probability of an adverse birth outcome (sick) and/or high use of medical care (preferences for child quality). Therefore, we expect movement from uninsured/employed to public insurance/employed and to public insurance/not employed. For this group too, we expect the latter change to nonemployment to be particularly likely post-birth.
The availability of Medicaid for women who do not work and are uninsured represents an income effect, but this has no labor supply effect because they are not employed. These women move from uninsured to public insurance with no change in work status. Finally, women who are not working and insured (e.g., public insurance through AFDC) experience a wage increase, at least over some range of income that allows them to remain eligible for Medicaid. Because these women do not have to finance insurance through wage decreases, they can find employment with a higher (net) wage and will be more likely to work because of the higher wage. Therefore, we expect movement from not employed with public insurance (AFDC) to employed with public insurance (Medicaid) post-birth.
To summarize, we expect expanded Medicaid eligibility to be associated with the following. In the pre-birth period:
r movement from employed with private insurance to public insurance and employment may increase or decrease depending on whether the substitution effect dominates income effect; r movement from uninsured/employed to public insurance/not employed (pure income effect); and r movement from uninsured/not employed to public insurance with no change in work status.
In the post-birth period:
r movement from employed with private insurance to employed with public insurance, and/or from employed with private insurance to not employed with public insurance (depending on income and substitution effects); r movement from uninsured/employed to public insurance/employed and/or to public insurance/not employed; r movement from uninsured/not employed to public insurance with no change in work status; and r movement from not employed with public insurance (AFDC) to employed with public insurance (Medicaid).
IV. Research Design
Our analysis is motivated by the incentives described above for women to alter their labor supply in response to the availability of publicly financed health insurance coverage for pregnancy and post-pregnancy (including early childhood) that is not tied to the labor market. Accordingly, the empirical models are specified to obtain estimates of the effect of the Medicaid expansions on labor market outcomes and on the joint probability between labor market outcomes and health insurance.
First, for each type of labor market outcome (L ), we estimate the following regression model: 1985, . . . , 1996 (years) In equation 1, L is a specific labor market outcome (employed, labor force participation, weeks worked, hours worked, wages) for woman i in state j and year t; ELIG is the fraction of women in group k, which is defined by race, in state j and year t that are eligible for Medicaid; X are individual characteristics of pregnant women such as age, education, race, and number of children; 13 and Z are time-varying state-level characteristics including the unemployment rate, poverty rate, and fraction of single males with incomes below 200 percent of the federal poverty line (FPL) with private insurance in state j and year t.
14 We chose to define our Medicaid eligibility cells by race, in addition to state and year, because of the large racial differences that exist in insurance coverage and labor market behaviors; this approach is used in the prior literature (e.g., Currie and Gruber 1996a) for pregnancyrelated Medicaid coverage which, unlike children's coverage, does not depend on other factors like specific age. Equation 1 includes state (α j ) and year (β t ) effects. We estimate models for employment, labor force participation, and wages by ordinary least squares. We use a negative binomial model for dependent variables (such as hours and weeks worked) that include zero as well as integer values. All models account for the sampling weights provided in the Current Population Survey, and standard errors are adjusted for arbitrary correlation within state cells (Moulton 1990; Donald and Lang 2007) .
The use of the fraction of women eligible for Medicaid in each state and year to measure Medicaid eligibility follows the innovation of Currie and Gruber (1996b) and Cutler and Gruber (1996) . The key to this measure is that it records the fraction of a fixed sample of women (usually drawn nationally) who would be eligible for Medicaid if they were pregnant and lived in each state in each year, avoiding the endogenous relationship between Medicaid eligibility of an individual mother and her labor supply or the health of that mother or her infant. Specifically, we calculate the proportion of women aged 18 to 13 We control for number of children since fixed costs for working mothers increase with additional children, and hence women who are pregnant with their second child might also choose to take up Medicaid and stop working. We thank a reviewer for this suggestion. 14 The fraction of single males with incomes below 200 percent of the FPL who are privately insured in each state-year is computed from the March Current Population Surveys, as are race-state-year unemployment and poverty rates. 39 within a race-state-year cell that would be eligible for Medicaid if they became pregnant (see the Online Appendix for further detail on the construction of this measure). The variation in this measure comes from program rules alone-once inflation adjustments are made, the only way the percentage eligible in this fixed sample changes is due to changes in the state eligibility rules.
The advantage of using race-and state-specific samples is that it takes into account the heterogeneity in the distribution of income by these groups. Our construction of the eligibility instrument picks up on the criticism raised in Selden and Hudson (2006) that the use of a national sample ignores the heterogeneity in income distributions that can help identify an effect of Medicaid eligibility on behavior. For instance, if moving from 150 percent to 200 percent of the federal poverty line (FPL) affects more people in Mississippi than in New York because of a greater density of the population in that income range in Mississippi, then the state-based instrument will reflect this fact whereas the national instrument will ignore it. 15 We therefore also construct the eligibility instrument to be race-specific, as has been done in some previous literature (Currie and Gruber 1996a) .
The eligibility variable is merged with the March CPS records by year, state, and race. As documented in Currie and Gruber (1996b) , federal mandates during the late 1980s and early 1990s resulted in large increases in all states in the fraction of women who would be eligible for Medicaid if pregnant, though the magnitude of the increase varied widely according to initial eligibility limits and state decisions about whether to go beyond federally mandated minimum eligibility increases.
We modify the basic model in several ways to address specific issues. First, in supplementary models we include state-specific time trends to adjust for the potential endogeneity of the Medicaid expansions if states with greater expansions have correlated linear time trends in labor force participation for other reasons. Second, we assess differential effects by estimating models that interact Medicaid eligibility with marital status and educational attainment. Here, we exploit the fact that certain subgroups of the population are more likely to be affected by shifts in Medicaid policy. For instance, those mothers with relatively less education or who are unmarried have higher Medicaid take-up rates and larger changes in insurance coverage than those with more education or who are married because the latter groups are unlikely to be affected by the eligibility expansions. Thus as a plausibility check, if Medicaid eligibility expansions are found to impact labor market behavior, we expect stronger effects among unmarried and low-educated mothers. We also assess differential effects across first pregnancy and across later pregnancies.
Third, we directly test the predictions of the conceptual framework by modeling the joint probability between shifts in labor market outcomes and health insurance status. Specifically, we define six inclusive categories that cover the following joint outcomes:
(1) currently employed with private insurance; (2) currently employed with public insurance; (3) currently employed with no insurance; (4) not employed with private insurance; (5) not employed with public insurance; and (6) not employed with no insurance. Based on these mutual outcomes, we estimate the effects of the Medicaid eligibility expansions on the joint probability of employment and health insurance status via multinomial logit regression.
Finally, we implement some additional specification checks to assess the robustness and plausibility of our labor supply effects. In addition, we calibrate the labor supply effects to assess whether they are potentially consistent with the magnitude of the crowd-out effects identified in the literature for pregnant women.
V. Data
We use the March CPS for the analyses because it contains the largest sample sizes among any available data sets that contain information on labor market outcomes of pregnant women. 16 We use data spanning 1986-97. Pregnant women in the CPS are identified as women who have children under the age of one at the time of the survey. We limit the sample to women who gave birth from 1985 to 1996 when they were between the ages of 18 and 39. Our sample sizes range from 22,182 to 23,043 pregnant women who gave birth between 1985 and 1996.
One limitation of the CPS (which is not unique to the CPS) relates to the timing of the pregnancy and the reference period over which labor market outcomes are measured. For instance, consider the 1990 March CPS. Our sample for this year consists of mothers whose child was born between April 1989 and March 1990, and these mothers were pregnant between August 1988 and July 1989. Their labor market outcomes (and insurance status) refer to the past calendar year, which is 1989. For women with children close to one year of age (born April 1989), we will be measuring labor market outcomes during the mother's last four months of pregnancy and the first eight months of the child's life. For women with children less than a month old (born March 1990), we will be measuring outcomes six months prior to pregnancy and during the first two trimesters. Based on the observed distribution of births across months (obtained from the US vital statistics) between 1985 and 1996, we will be measuring labor market outcomes during an average mother's last six months of pregnancy and the first three months of the child's life. Because of uncertainty about the timing of the measurement of labor supply relative to birth, we also reestimated models for mothers with children age one at the time of the March interview. The labor supply measures then refer to the period when the child was one year of age. 16 The Survey of Income and Program Participation (SIPP) contains only about 1,000 pregnant women per survey year (or about 12,000 over our sample period), and the Panel Study of Income Dynamics (PSID) contains even fewer pregnant women. The Behavioral Risk Factor Surveillance System (BRFSS) would potentially yield larger sample sizes; however, it is limited over the period experiencing the largest Medicaid eligibility expansions for pregnant women , since 1994 was the first year that all states participated in the survey.
With the possibility of an increase in wages for full-time employment that after Medicaid expansion does not need to cover the cost of health insurance, the expected direction of changes in labor supply is uncertain. If the substitution effect dominates the income effect, we expect increases mostly on the extensive margin from nonemployment to unemployment, though changes on the intensive margin from some work to more work (due to possible wage increases associated with full-time work that would not pertain to part time work) and from nonemployment to labor force entry are also possible. We therefore measure labor supply from the CPS in several different ways: (1) an indicator for whether the woman was employed (including part-time or temporary work) during the year that she gave birth (i.e., during the calendar year prior to the CPS survey year); (2) an indicator for whether the woman was in the labor force during the year that she gave birth; (3) weeks worked during the year that she gave birth; (4) usual hours worked per week during the year that she gave birth; and (5) wage and salary income during the year that the woman gave birth. None of the variables is likely to measure labor force status perfectly, leading to the possibility that we underestimate the effect of Medicaid expansions to pregnant women due to measurement error in the dependent variables (Hausman 2001) . For example, it is not clear how a woman who gave birth during the year would report "usual hours of work." It is also not clear whether a woman would include weeks on paid maternity leave in her reported measure of weeks worked, though those weeks would likely be included in reported wage and salary income during the year. For these reasons, we examine the effect of the Medicaid expansions on several different measures of labor supply as a means of validating any one particular result.
The CPS is also used to calculate the fraction of women eligible for Medicaid by race, state, and year, which is the key independent variable and described in the previous section. We match this measure of Medicaid eligibility to the CPS records by the woman's race, state of residence, and the year that she gave birth. The CPS is further used to compute other controls, such as the fraction of single men aged 25 to 64 who have incomes below 200 percent of the FPL and are privately insured by state and year, which serves to control for trends in health insurance coverage by state. Table 1 presents sample means and proportions. This table contains weighted sample means of our data for all years and separately for subgroups based on marital status, education, and race. On average, 22.6 percent of pregnant women were eligible for Medicaid coverage over our sample period; this eligibility increased from 10 percent in 1985 to 31 percent in 1996 (see Figure 1) . Actual reports of Medicaid coverage increased by about 13 percentage points, and the prevalence of private insurance coverage decreased by over 6 percentage points in the CPS, consistent with crowd-out. Based on the National Hospital Discharge Surveys, actual Medicaid status at delivery increased by 15.7 percentage points over this period, coincident with the expansions in eligibility, whereas private coverage declined by 6 percentage points (Dave et al. 2010 ). Table 2 presents estimates of the effect of expanding Medicaid eligibility on the employment status, labor force participation, and weeks worked among pregnant women during the year of childbirth, corresponding to estimates of δ in equation 1. For each type of labor market outcome, we estimate models with and without state-specific linear trends. Our preferred estimates are the ones including state trends, though it is reassuring that magnitudes of estimates are not very sensitive to these controls.
VI. Results

A. M A I N A N A L Y S E S
T A B L E 1 . Weighted means: 1986-97
Estimates in Table 2 indicate that Medicaid eligibility is negatively and significantly associated with labor supply. 17 Specifically, estimates in columns 1 and 2 suggest that a 20 percentage point increase in Medicaid eligibility, which is the approximate change that occurred over the 1985 to 1996 period, is associated with a 4.0 (with state trends) to 4.4 (without state trends) percentage points decrease in the probability of employment. This is approximately a 7 percent decline relative to the baseline mean prevalence of working. These effects are statistically significant at the 1 percent level. With respect to labor force participation, estimates in columns 3 and 4 suggest a virtually identical decline in labor F I G U R E 1 . Fraction of pregnant women eligible for Medicaid coverage: 1985-96 force participation as in employment; the reduced probability of working was driven not by an increase in unemployment (which would not be consistent with pregnant women reducing work effort due to the offer of health insurance that is no longer tied to the labor market), but rather by these women choosing to drop out of the labor force. Estimates in columns 5 and 6, which are obtained from negative binomial regression models, suggest that a 20 percentage point increase in Medicaid eligibility reduced weeks worked by between 6.7 percent (with state trends, though imprecisely estimated) and 7.2 percent (without state trends). Table 3 examines shifts in weekly hours worked and annual wages. Estimates in columns 1 and 2 indicate that a 20 percentage point increase in Medicaid eligibility reduced weekly hours by about 7.8-8.0 percent. The next set of estimates (columns 3 and 4) explore whether this reduction in labor supply occurred at the extensive or intensive margins by restricting the analyses to individuals with positive hours worked. Estimates in these columns decline substantially and suggest that virtually all (about 75-85 percent) of the effect on hours worked is at the extensive margin, that is, the reduction is driven by a decrease in employment and dropping out of the labor force rather than a decrease in labor supply among women continuing to work. Estimates in columns 5 and 6 pertain to the effect of Medicaid eligibility on wages (conditional on positive wages). As with hours working, work fewer weeks and hours per week, and have lower wages. Labor supply and income decline significantly for low-educated individuals relative to high school graduates and above. Relative to whites, black pregnant women supply more labor and have higher income. Labor supply is negatively associated with number of children, consistent with women with more children placing a higher value on nonwork time.
T A B L E 2 . Effect of Medicaid on mothers' employment and labor force participation
There were two major sources of changes in Medicaid eligibility over the sample period-"targeted" expansions, which were targeted at women who meet the AFDC threshold regardless of family structure, and the "broad" expansions in income-based eligibility. Following the categorization in Cutler and Gruber (1996) , we estimated separate effects for both of these expansions. These models (not reported) suggest that both changes are significantly associated with reductions in labor supply among pregnant women, though the targeted changes have stronger effects. We find that a 20 percentage point increase in eligibility stemming from the targeted expansions is associated with about 6-10 percentage point decrease in employment, compared with a 3-5 percentage point decrease in employment associated with the broader expansions.
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The analyses in Tables 2 and 3 pertain to all pregnant women between the ages of 18 and 39. We started with a broad sample since the decoupling of Medicaid from AFDC meant that some married women may also have been newly eligible, and as expansions targeted higher FPL thresholds, some higher-educated women may also have become newly eligible. However, subgroups of the population are relatively more likely to be affected by the Medicaid eligibility expansions. Low-educated or unmarried mothers have higher Medicaid take-up rates and larger changes in insurance coverage relative to those who are married or have more education because these latter groups are far less likely to be affected by the eligibility expansions. For instance, in the CPS sample, Medicaid participation among pregnant women with less than a high school education is 2.4 times greater relative to higher-educated women, and 6.1 times higher among unmarried pregnant women relative to those who are married. Therefore, we expect somewhat larger effects of Medicaid eligibility on the labor supply of unmarried and low-educated pregnant women. Table 4 assesses this hypothesis by estimating models that allow the effect of Medicaid eligibility to differ by marital status (unmarried) and education (less than high school graduates). Point estimates associated with interactions between the simulated percentage Medicaid eligible and both unmarried and less than high school are all negative, indicating Medicaid eligibility reduces employment by significantly more among those less educated and unmarried. For example, although the effect on married women with at least a high school education is not statistically significant, Medicaid eligibility reduces employment among women with less than a high school education. To place effect sizes in context, estimates indicate that a 20 percentage point increase in Medicaid eligibility is associated with a 7.8 to 8.6 percentage point decrease in the probability of working and labor force participation among pregnant women with less than a high school education. This is an 11-13 percent increase relative to the mean probability of employment and labor force 18 This is broadly consistent with Currie and Gruber (1996b) , who also reported stronger effects on measures of infant health for the targeted eligibility expansions. Standard errors are inflated somewhat when we separate our eligibility measure into these sources, mostly because the targeted expansions dominated for the very early part of the sample whereas the broader expansions kicked in during 1987 and dominated the overall eligibility expansions starting in 1990. By 1996, two-thirds of pregnant women who were eligible for Medicaid became eligible under the broader expansions. The estimates are generally individually significant at the 5 percent or 10 percent level, though we cannot reject the null that the effects are the same for about half of the specifications.
T A B L E 4 .
Differential effects by marital status and education participation. Some estimates for marital status are weaker than estimates by education, though results also imply a statistically significant decrease in weeks worked in the year of birth and usual weekly hours worked for unmarried women in addition to women with less than a high school education. Overall, estimates in Table 4 bolster the plausibility of our findings because they confirm that the effects of Medicaid eligibility on labor supply and earnings are being driven by behavioral changes among women who are most likely to be affected by Medicaid policy. Effects on other population groups (higher-educated and married women), who are at low risk of Medicaid take-up, are minimal and generally insignificant. Women giving birth for the first time may have less information regarding the benefits available, in which case the Medicaid expansions could induce a smaller labor supply response. Women with children may also place a higher value on nonwork time, and the Medicaid subsidy is larger for them relative to first-time pregnant women. On the other hand, women with young children may already have reduced their labor supply and thus be less likely to react to Medicaid expansions. We therefore assess whether there are differential effects of Medicaid on labor supply by whether a women was giving birth for the first time. Estimates for this analysis are reported in Table 5 . Across all labor supply measures, for both groups of mothers, we find that the eligibility expansions led to a reduction in work, and we are generally not able to reject the null hypothesis of similar effects across both groups for most of the labor supply outcomes.
The next set of results we present are estimates of the effects of the Medicaid eligibility expansions on the joint probability of employment status and health insurance. Theory predicts that expanded Medicaid eligibility would be associated with a movement of pregnant women from employed with private insurance to employed with public insurance, and from employed with private insurance to nonemployed with public insurance. Estimates for this analysis were obtained from multinomial logit regression models and are presented in Table 6 . (Since we found in Table 2 that estimates for employment and labor force status in the year of birth were similar, we only report results for employment status in Table 6 .) Estimates are shown with and without state-specific trends. We therefore discuss the employment models that control for state-specific trends and scale all estimates in the discussion to correspond to a 20 percentage point increase in Medicaid eligibility.
Estimates in Table 6 generally confirm the model's prediction. Specifically, we find that a 20 percentage point increase in Medicaid eligibility is associated with a 6.2 percentage point reduction in the probability of being employed with private insurance and a 1.4 percentage point increase in the probability of being employed with public insurance. This increase in Medicaid eligibility is also associated with a 2.5 percentage point increase in the probability of not being employed with public insurance. Results are consistent with theoretical predictions, and estimates on which they are based are statistically significant.
However, estimates in Table 6 also indicate that the Medicaid eligibility expansions were associated with a small increase in uninsured (about 1 percentage point), which is unexpected from a theoretical perspective, although not all estimates are statistically significant. One explanation for this result is measurement error. As noted, the health insurance and labor force information in the CPS refers to the past year, which overlaps the period pre-and post-birth for most women in our sample. In addition, in the case of health Notes: Marginal effects from multinomial logit models are reported. All models utilize sampling weights, and control for state and year fixed effects in addition to the covariates listed in insurance, researchers suspect that many women refer to their status in the current period (not the case for labor force). Thus, these data problems may account for the anomalous estimates, but we cannot rule out the possibility that these estimates may be indicative of a less than perfect research design despite the overall consistency of our estimates and the explicit test of the research design we discuss next. Table 7 presents estimates from a falsification analysis. Here we estimate models among several "placebo" groups, whose labor supply should be unaffected by expansions in pregnancy-related Medicaid eligibility: (1) low-educated unmarried males between the ages of 18 and 39; (2) low-educated females between the ages of 18 and 39 with no children; and (3) higher-educated married mothers between the ages of 18 and 39.
19 Indeed, we do not find any economically meaningful or statistically significant effects of Medicaid eligibility on the labor supply for any of these subpopulations, which adds a degree of confidence to the specification choice and suggests that the expansions are not correlated with time-varying state-specific unobservables, conditional on all the observed covariates and fixed effects.
Lastly, Table 8 presents estimates of the effect of Medicaid eligibility during pregnancy on the mother's labor supply when their child is age one (thus one year older than in our main specification). We conducted this analysis because of the measurement error with respect to the timing of the CPS labor supply questions. Estimates of the effect of Medicaid eligibility during pregnancy on subsequent labor supply of the mother remain very similar in sign, magnitude, and significance level. This also provides some evidence that the effects of Medicaid eligibility during pregnancy could have important and persistent effects on mothers' labor supply beyond pregnancy.
B. S E N S I T I V I T Y A N A L Y S E S 20
Some prior studies on children's Medicaid (for instance, Shore-Sheppard 2008) suggest that estimates of insurance crowd-out may be sensitive to age trends. For analyses of child health insurance, including age trends is reasonable as Medicaid eligibility differs by age. In our case, age is arguably not relevant because Medicaid eligibility rules for pregnant women do not depend on the mother's or the child's age. The labor supply estimates are not sensitive to controlling for indicators for state maternal age group and year by age group interactions. Estimates are also robust to controlling for state by race and year by race interactions.
As noted earlier, we construct the measure of Medicaid eligibility based on a fixed state-and race-specific sample to minimize measurement error. In order to assess the sensitivity of our estimates to this choice, we reestimated all specifications with alternately constructed eligibility measures based on a fixed national sample. Consistent with the concern that the use of a national sample will produce smaller and less precisely estimated results because national eligibility measures ignore heterogeneity in the "policy bite," some magnitudes of estimates are slightly diminished (for instance, by 20-25 percent for employment and labor force participation) and some of the standard errors are slightly 19 Estimates are similar if we restrict the sample of married mothers to ages 21 and older. 20 Estimates are not reported.
T A B L E 7 .
Effect of Medicaid on labor supply for placebo groups Notes: All models utilize sampling weights, and control for state and year fixed effects in addition to the covariates listed in Table 2 larger. However, these estimates are consistent with those obtained from state-based eligibility and do not alter our conclusions. The patterns across socioeconomic groups also remain the same (stronger effects among low-educated and unmarried mothers, and no discernible effects among the placebo groups), and estimates continue to suggest that the expansions in eligibility were significantly associated with a decrease in labor supply among pregnant women during pregnancy and during the first year post-birth. We also confirmed that our estimates are not materially affected by restricting the sample periods (1985-1991 or 1985-1993) , which would address potential confounding from the 1993 expansion of the federal Earned Income Tax Credit (EITC). 21 The expansion likely affected the same group of women impacted by the Medicaid expansions, and particularly women with two or more children. The fact that our estimates are not driven by such confounding information was also foreshadowed by the similarity of estimates obtained using a sample restricted to mothers who were pregnant for the first time, a group far less affected by the 1993 EITC expansion.
VII. Discussion
State and federal governments have dramatically expanded Medicaid over the past two decades to provide insurance for an increasingly large proportion of poor and near-poor persons. While expansion of Medicaid may provide several benefits besides providing health insurance (e.g., consumption smoothing), an important rationale for expansion is that it will decrease the proportion of the population that is uninsured and, as a result, increase use of health-care services and improve health.
Studies have found that the Medicaid expansions of the late 1980s and early 1990s were associated with a significant and relatively large increase in Medicaid participation, but substantially smaller decreases in the proportion uninsured because a large fraction of the newly enrolled Medicaid participants previously were privately insured (Dave et al. 2010; Dubay and Kenney 1997) . Both of these studies, utilizing different data sets and methods, suggest a crowd-out rate of about 50 percent from the Medicaid expansions to pregnant women-that is, about half of the increase in Medicaid participation came from individuals who previously had private insurance.
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As the Medicaid expansions had a smaller effect in reducing the number of uninsured than in increasing Medicaid coverage, the ability of Medicaid to influence infant health through increased access to care for uninsured mothers may have been lower than hoped. For this reason, and because crowd-out of private insurance reduces the cost-effectiveness of expanding public insurance, it is important to understand the mechanisms by which this crowd-out occurs.
Among pregnant women, our research indicates that the primary mechanism responsible for the established crowd-out result was a reduction of labor force participation. We find robust evidence that expansions in Medicaid eligibility targeted at pregnant women were associated with a reduction in their labor force participation, and that the decrease in labor force participation, work effort, and earnings was concentrated almost exclusively among low-educated and unmarried pregnant women-individuals who conventionally have had higher Medicaid take-up rates and are therefore more likely to be affected by shifts in Medicaid policy. Specifically, we find that a 20 percentage point increase in Medicaid eligibility was associated with a 6.9 percentage point (13 percent relative to baseline work status) decline in employment among unmarried pregnant women. About 49.7 percent of unmarried (and 74.0 percent of low-educated) employed pregnant women ages 18-39 in the 1986 to 1997 CPS had employer-provided health insurance. Combining this prevalence with our labor supply estimates suggests that a 20 percentage point increase in Medicaid eligibility reduced private coverage by about 3-4 percentage points among unmarried pregnant women and by about 5-6 percentage points among low-educated pregnant women. These magnitudes of decline in private insurance coverage are in line with estimates from the crowd-out studies that have specifically focused on pregnant women. Dave et al. (2010) , for instance, find that the Medicaid eligibility expansions over the same time period analyzed in this study reduced private insurance coverage among pregnant women by 4-5 percentage points. Dubay and Kenney (1997) , analyzing simple trends, find that private insurance coverage among near-poor pregnant women declined by 7.5 percentage points (relative to men) over 1988-92. We note that the reduction in labor supply associated with the Medicaid expansions can come from working pregnant women who have private coverage, which would drive crowd-out of private for public coverage, and also from working but uninsured pregnant women, in which case the change in labor supply would not be associated with crowd-out. Indeed, we do find some evidence of these shifts based on multinomial logit modeling of the joint probability of employment and insurance outcomes. Nevertheless, these models suggested that the largest shift among pregnant women was from employed with private coverage to nonemployed with public coverage. Furthermore, the consistency of our labor supply estimates in generating observed declines in private coverage plausibly points to shifts in employment as a key driving mechanism behind the crowd-out of private coverage among pregnant women due to the expansions in Medicaid eligibility. This suggests the existence of labor supply distortions that may be associated with adverse implications for public finance. In other words, the net decrease in the number of uninsured individuals is less than the increase in the number of individuals who take up public insurance due to expansions in eligibility. There may also be consequences for future careers, job training, and human capital accumulation in general. On the other hand, crowd-out may actually have a benefit of reducing job-lock and encouraging more efficient labor market turnover.
Crowd-out is an ongoing topic of concern and debate relating to the Affordable Care Act as well, although less so because many in the group targeted for Medicaid expansions do not have health insurance (about 42 percent; Decker, Kenney, and Long 2014), and labor supply elasticities could be lower in this group compared with pregnant women. As many as 40 percent of women who were previously in the labor force report themselves as not having returned to work one year post-birth (Hofferth and Curtin 2006) , suggesting that labor supply elasticities among pregnant women may be particularly high. The fact that labor supply around the time of pregnancy is an important topic is evidenced by the large literature on the effects of maternal labor supply on child development and the finding that the first year may be a particularly important year (e.g., Desai, Chase-Lansdale, and Michael 1989; Blau and Grossberg 1992) . However, we did not address the duration of reductions in employment starting during pregnancy or the net benefit for children who may have their mothers home during early life but live at least for a while in families with lower income. The net effect of mother's workforce participation on the welfare of mother and baby is unknown, but represents an avenue for future research and underscores the importance of our research.
